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Sample Collection and Preparation

If the treatment process is varied after the initial sample was
prepared, a concentrate prepared at a later date may not have the
same chemical characteristics as the original. This variance
underscores the necessity of establishing some means by which such
complex mixtures may be compared grossly, if not in detail. Current
methodology would allow at least a partial "chemical fingerprint" to
be established using advanced gas chromatography-mass spectrometry
(GC-MS) techniques. There may be site-specific chemical tracers
identified with this technique. These "sentinel chemicals" would
constitute a measure of sample variance. Although the various GC-MS
peaks need not be identified initially, their presence could provide
a qualitative index for comparison with subsequent samples.

If GC-MS fingerprints of individual compounds in the concentrates
are established for reused and conventional water supplies, it may be
possible to compare the relative toxicities and potential risks of
the supplies on an individual compound basis recognizing that the
available lists of compounds are likely to be limited. The Safe
Drinking Water Committee (National Academy of Sciences, 1977a, 1980b)
and, more recently, the U.S. Department of Health and Human Services
(DHHS) (Helms et_ al_., 1981) have published lists of potentially
harmful chemicals found in drinking water. The DHHS publication
classifies 767 organic chemicals as recognized carcinogens, suspected
carcinogens, tumor promoters, cocarcinogens, or mutagens. In a
comparative analysis, water that contains twice as many recognized
carcinogens as another might be judged more hazardous, assuming equal
concentrations of the compounds present in both supplies and that
identified potential effects are additive. Comparisons based on the
presence of tumor promoters or mutagens would not be as strong,
because less is known about the consequences from exposure to such
chemicals. Thus, this approach could be used only within the context
of another, more comprehensive analysis. Theoretical models to test
for the joint actions of two or more agents have been reviewed by the
Safe Drinking Water Committee (National Academy of Sciences, 1980a),
which concluded:

The models of joint toxic action could be of benefit in
the risk assessment of low exposures; however, none has
been adequately studied for this purpose. Their
theoretical and practical implications need to be studied
further before their utility can be assessed. High dose
to low dose extrapolations for individual agents is an
unresolved problem filled with many unknowns, and
extrapolation of the actions of joint agents contains
an additional major source of uncertainty.

Given the above uncertainties with respect to predicting inter-
actions from information about single agents, it would be desirable
to have in vitro and in vivo systems that are adequately sensitive to
detect unconcentrated contaminants in wastewater treated for human
consumption; however, none is available. Until such methods are
developed, one must concentrate the water and use toxicological